Acetylcholine (ACh) and thyroliberin (TRH) can cause growth hormone and prolactin release from anterior pituitary cells. Recent work has demonstrated that inositol lipid metabolism and changes in intracellular Ca2+ levels play an important role in stimulus-secretion coupling for TRH. In this work, the relationship between Ca2+ changes and inositol lipid metabolism in response to ACh and TRH was studied in primary cultures of dispersed bovine pituitary cells. Internal Ca-+ concentrations were measured using Quin 2 (Tsien et a / . , 1982). In inositol lipid metabolism experiments cells were prelabelled with ['HI-inositol for 3-4 days. Dowex 1-x8 columns were used to separate the inositol phosphates (Downes & Michell, 1981) .
TRH (10 -'M) caused a rapid elevation of inositol trisphosphate (InsP,) and Caz+, the peaks occurring at 5s and 7. I f 0.5 s respectively. Both decayed to a new steady state level (see Fig. la ). ACh (2.5 x 10-M) caused a rapid elevation of Ca2+ at 8.1 +_ 0.5 s, but in contrast with TRH the InsP, rise was found to reach a maximum at 15s. The elevations of both InsP, and Ca2+ were normally more sustained than those caused by TRH (Fig. Ib) . The role of Abbreviations used: ACh, acetylcholine; TRH, thyroliberin; InsP,, inositol trisphosphate.
external Ca2+ in the changes in intracellular Ca2+ were investigated in two ways. EGTA ( 2 . 5 m~) was used to reduce external Ca2+ to less than IOOnM, thus preventing influx across the plasma membrane. Under such conditions the ACh-induced Ca2+ rise was reduced from 159 f I6 n~ above basal to 39 lOnM and the TRH-induced rise was reduced from 183 5 6 n~ above basal to 85 k 1 2 n~.
Secondly, the voltage-sensitive Ca2+ -channel antagonist verapamil was used. Verapamil (2.0 x 10 -5~) reduced the ACh-induced Ca2+ rise from 212 k 1 8 n~ above basal to 101 f 7 n~ and the TRH response from 229 f 1 7 n~ above basal to 179 & 1 1 nM. Since the Ca2+ elevations stimulated by TRH and ACh are sensitive to EGTA and verapamil, the stimuli both appear to require influx across the plasma membrane and mobilization to produce a full Ca2+ response. The agonists differ in their dependency on the Ca2+ influx. Verapamil and EGTA treatment reduced the ACh-induced Ca2+ change by 50% and 75% respectively; in contrast, the TRH-induced Ca2+ responses were reduced by 22% and 50% respectively. This indicates that ACh has a greater requirement for influx across the plasma membrane than does TRH.
The data for TRH suggests that there is a receptormediated breakdown of phosphatidylinositol 4,5-bisphosphate to Ins!',. InsP, can then evoke rapid Ca2+ mobilization from intracellular stores. Such a sequence of events is thought to occur in clonal pituitary GH, cells in response to TRH (Gershergorn et al., 1984 The data obtained for ACh suggest that the sequence of receptor-mediated events differs to those occurring in response to TRH. ACh causes a more sustained rise in InsP, than that produced by TRH. The maintained elevation could be due to formation of the isomer inositol 1,3,4-trisphosphate, which would not be detected separately by the methods used. Such an elevation of this isomer has been observed in response to the muscarinic agonist carbachol in rat parotid gland (Irvine et al., 1985) . Furthermore, the maximal InsP, rise in response to ACh occurs at 15 s, which is after the apparent maximal Ca'+ rise. At 5s, when the Ca" rise is approaching it's peak, there is only a small rise in InsP,. It is unclear whether an InsP, rise of this magnitude is sufficient to cause the observed mobilization of Ca'+. The activation of T-lymphocytes by phytohaemagglutinin has been shown to be accompanied by increased Ca2+ influx into the cell and increased degradation of phospholipid (Harmony & Hui, 1981) . The purpose of this work was to investigate whether phytohaemagglutinin activation of lymphocytes is accompanied by an increased production of inositol phosphates and activation of protein kinase C .
Peripheral blood mononuclear cells were prepared from heparinized human blood or defibrinated rat blood by cenVol. 14 trifugation on Lymphopaque. For measurement of ['HIinositol incorporation into inositol phosphates the procedure of Berridge et al. (1983) (for brain slices) was followed. For studies on the activation of protein kinase C , lymphocytes were incubated at 37' C at a concentration of 1 x 107cells/ml in (i) Krebs-Ringer bicarbonate containing 5 mM-glucose (10 and 30 min incubations), (ii) with the further addition of 10% foetal calf serum ( 1 1/2 h incubations), or (iii) RPMl 1640 containing 10% foetal calf serum, 2 m~-glutamine, 100 i.u. of penicillin/ml and 0.1 mg of streptomycin/ml (I6 h incubations) in microtitre cells. The cytoplasmic fraction was prepared by sonication of the cells and centrifugation in an Eppendorf bench centrifuge for 15 min. Protein kinase C activity was determined by the
